
I. Executive Summa~
~’’

a, Prelect Title: Mr. Diabhi Mercury Mine Site Remediation
and Mercury Export Reduction Project.

£~plicant: Centre Costa County Department of Public Works             97

b. Project Description and Primary BiulolzicalfEcoloaical Obiectives: This project will provide remediation for a
prominent, abandoned mercury mine which exports significant quantities of mercury into Marsh Creek and,
~ubsequently, directly into the Bay-Delta near Antioch approximately 20 miles downstream (Figs. 1, 2). Directed
remediafion at this well-studied site will O) reduce the flux of mercury from the site to the Bay-Delta and (2) will
provide a much-needed test case and quantification of the effectiveness of mercury mine site remedial options in
California Remediation will center around the reduction of water flow through the exposed mercury tellings
piles of the site Storm season water flaw through these piles has been demonstrated to result in the export frnm
the site of apprnximntely 90% of the total mercury loading oftbe entire Marsh Creek watershed (Fig. 3). This
mercury has also been shown to be initially mobilized from the piles in the dissolved state (Fig 2), highly mo~fde
and available for downstream transport, transformation to the toxic methyl forrn, and uptake by aquatic
organisms By reducing the flow of water through the railings, a corresponding reduction in the export of
biuavallabhi mercury should be realized. This will be accomplished by diverthig water sources that originate from
outside the tailings zone and diminishing the movement of direct precipitation into and through the railings.

c. Annroach/Tasks/Schcdulc: The major ¢ompoeents of the project (Figs. 4, 5) include (1) diversion of surficial,
groundwater, and spring flows around and out of the ta~lings, (2) re-grading of the tellings to a gentler slope, (3)
covering the railings material with a 2-foot thick layer of sell, (4) planting appropriate native, high-
evapoU’anspirative shrubs which will ultimately remove the majority of rain-derived water in this sc;d layer
annually through normal evapotranspiration, and (5) e~ansivc monitoring of appropriate on-site and downstream
parameters bcforc, during, and after remedietion to quentin, the reduction in downstream mercury loading as
well as the reduction in mercury uptake by biota This will be a three year project, with assessment monitoring
likely continuing beyond this period. Initial work will include the finalization of engineering plans for tallings
work and water diversion thermals and piping. All construction work will be done during the generally dry
months of May-October, may be conducted in phases, or if peesible during one construction season. The major
construction components of the project are projected to require work in both Year 1 and Year 2. Third year
work will be limited to revegetation tending and assessment mohitoring of the watershed. Individual tasks are as
follows: Task l-pre-construction activities/design (final planning of railings re-grading, cover layer, diversion
channel and pipe routes for external flows and potential on-site springs deriving from upslope and
revege~atinniirfigarion ); Task 2-construction of primary diversion channels and piping which will route the
majority of water derived from offsite around the railings during and after construction; Task 3-ta~,ings slope
reduction; Task 4-delivery and grading of the soil layer; Task 5-revegetation of the site; Task 6-renting of any
significant potential un-site spring flow out of the tailings~ Task 7-tending of planted vegetation for a specified
warranty period; Task 8-(optionsl)-pefform a study to address potential modification/mitigation of the existing
sedimentation pond; Task 9-on-site and downstream monitoring (conducted throughout all phases).

d. Justification for Project and Fundin4~ by CALFED: This project is designed to significantly reduce the loading
of bioavailable mercury to Marsh Creek, which empties directly into the Bay-Delta at Big Break near Antioch.
Bioaccumulating, bioconcentrafmg mercury is an ecosystem stressor that impacts most, if not all, priority habitats
and species within the Bay-Delta system. Mercury contamination is a particular problem in this region of
California as a result of historic mining activities, which have resulted in numerous sources of bulk
contamination. Health advisories exist within the Bay-Delta system for numerous fish species used for human
consumption (SFEI 1997). The direct and additive effects of mercury on other fish species, juvenile life stages,
and non-human fish consumers are unknown at this time, but of particular concern. The proposed ramediation
work at the Mt. Diablo Mine is described precisely by CALFED Action 22B: "Reduce metal loadings (e.g.
mercury) to the Delta and its tributaries by implementation of moderate on-site mine drainage re~nediation
measures developed in site-specific studies at abandoned mine sites". The watershed and mine site studies have
been completed, as weil as three years ofbaselinc data collection. Water, sediment, and biological indicators have
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been identified for assessment of remedlation effectiveness, both during and after work at the mine site. This
mercury mine is an ideal candidate for remedial work that will (1) reduce the loading of mercury to the Bay-Delta
and (2) function as a demonstration project that will provide invaluable information to guide potential future
remediafion work at numerous other abandoned mercury mine sit~s throughout the Bay-Delta watarab~d.

e. Budget Costs and Third Party Imoaets: The full cost of the 3 year remed~ation project is estimated to be
$1,406,000, as broken down by task in attached Table 1. The construction cost estimate has not considered any
extraordinary construction methods necessary to manage the mine’s tailinga Only minor third party impacts are
projected, primarily relating to temporary truck tral~c to ~nd I~om the site in conjunction with the importation of
and, to a lesser extent, the occasional delivei~ of construction supplies, plantings, and earth moving equlpmca~t.
Deliveries will be echeduied to avoid high traffic periods, if applicable. The roads in the vi(mity of the site ere
rural with relatively light traffic. In the event of a significant spill of topsoil, etc. alon~: County roads in relation to
this project, the County will dispatch a road cruw to remove the obstruction. Conceivably, the manipulation of
the mine railings could temporarily result in a net increase in the mercury and sediment loads exported fi’om the
site during and immediately following construction, floweret, numerous precautions ere built into the projcet to
preclude or minin~e this effect, including the limitation of heavy construction to dry months and the
construction of diversion channels around the site early in the project.

£ Applicant Qualifications: The Contra Costa County Depa~ment of Public Works has extansive exparience
planning and conducting a wide variety and magnitude of public works projects. Personnel and mcehauisms are
in place for the development of this project, sub-contracting as necessary, and administration. The monitoring
aspect of the program, as well as general project oversight, will be provided by Dr. Derell Slotton of the
University of California at Davis. Slotton is a recognized expert in the field of meraury binganehamistry in
California and internationally. He has acted as consuliant to Contra Costa County on this issue since 1995 and is
well acquainted with the site and the objectives of the project.

g. Monitofin~ and Data Evaluation: Intensive monitoring of the effeetiven~s of this mine site manipulation will
be an integral part of the project. This mine is unique in California as it is already the site of a major mercury
monitoring and research project which Kas defined appropriate environmental indicators which will be used to
assess and quantify the results of any remediation work. Three years of recent besdine data have beta collected
immediately prior to this proposal. Extansiv¢ data are available for mercury in water, sediments, and a variety of
aquatic biota, across a range of diffcr~t water years. A mass loading study of the mcrcmy contribution of the
mine site, in relmion to the rest of the watershed, was conducted in 1995. The proportional input oftha exposed
mine tailings at that time was approximately 90%. This diverse monitoring approach will be ~peated during and
a~cer remedial work at the mine site, facilitating the quantification ofimprovemems in loading rates and biological
uptake.

h. Local Support/Coordination with other Progrnms/Compatibiliry with CALFED Objectives: This project has
extensive support at local, County, and State levels. The Contra Costa Hazardous Materials Programs Division
has been a very supportive collaborator in the work since 1995. A letter of support is attached ~rom the Cuntra
Costa Clean Water Program (cities, Flood Control District and County under a joint municipal NPDES
stormwater permit in Contra Costa County). The Central Valley Regional Water Quality Control Board has
been supportive of the proposal as a feasible means to reduce mercu~
contamination to the Delta through remediation measures at an abandoned mine site and as a pilot project to
learn the most effective methods for mine remediatiun projects. The San Francisco Bay Regional Water Quality
Control Boerd is interested in the project and may provide future financial support Results of the project will be
followed closely by other CALFED mercury programs, including USGS work and, p~icularly, the UC Davis
wat~rahed-wide program which will be determining the most appropriate next candidates for source remediation
and investigating the fate of the various exported inorganic mercury fractions within the system. The Mr. Diabin
project is entirely compatible with CALFED objectives. It will directly address a known source of mercury to the
Bay-Defia, significantly lowering inputs [t will additionally provide crucial inform~_tiun and indicate most cost-
effeefive approaches which will guide fiitnre, telated remedial activities at sites throughout the greater Bay-Delta
watershed.
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Title of Proiect:

Mt. Diablo Mercury Mine Site Remediation
and Mercury Export Reduction Project

Aoolieant:

Contra Costa Coumy Department of Public Works

255 Glacier Drivo, Martinez, CA, 94553
Telephone: (510) 313-2000, Fax: (510) 313-2333

Type of Organization and Tax Status: Public (County Agency)

Tax Identification Number: 94-6000509

Technical and Financial Contact Persons: Tom WilliamsI and Linda Bulkeley2

1 Contra Costa County Department of Public Works, 255 Glacier Drive, Martinez, CA, 94553
Tel: (510) 313-2313, Fax: (510) 313-2333, E-mail:twilliam@pw eo contra-eosta.ca.us

2 Contra Costa County Department of Public Works, 255 Glacier Drive, Martirmz, CA, 94553
Tel: (510) 313-2238, Fax: (510) 313-2333, E-mail: lbulkele@pw.co.contra-eosta.ca.us
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IlL Project Description

a. Project Description and Approach

This project will provide remediatinn for a prominent, abandoned mercury mine which exports significant
quantities of mercury into Marsh Creek and, subsequently, directly into the Bay-Ddta near Antioch
apl~roxiraately 20 miles downstream (Figs. I, 2) The ecosystem stressor mercury is a water quality constituent of
major concern in California. Directed remediation at this well-studied site will (1) reduce the flux of mercury
from the site to the Bay-Delta and (2) will provide a much-needed test ease and quantification of the
effeetivenass of mercury mine site remedial options in California.

Remedlation will center around the reduction of water flow through the exposed mercury t~ilings piles at the Mr.
Diablo Mercury Mine site. Storm season water flow through these piles has been demonstrated to result in the
export from the site of approximately 90% of the total mercury loading of the entire Marsh Creek watershed
(Fig 3, Slur’ton et at. 1996). This mercury has also been shown to be initially mobilized from the piles in the
dissolved state (Fig. 2), highly mobile and avsilable for downstream transport, methylation, and uptake by
aquatic organisms. By significantly reducing the contact ofwatar with the tailinga, and the flow of water through
and out of the ladings, a significant reduction in the export of bioavallable mercury should be realized.
Minimizing the flow of water through the railings can be accomplished by (a) divr~ting any water sources that
originate from outside the tsilings zone and ~) diminishing the movement of direct pranipitation into and through
the taiimga.

The major components of the project (Figs. 4, 5) include (1) diversion ofsurficial, groundwater, and spring flows
around and out of the tallings, (2) re-grading of the railings to a gentler slope, (3) covering the tallings material
with a 2-foot thick layer of soil, (4) planting appropriate native, high-evapotranspirative shrubs which will
ulftmatniy remove the majority of rain-derived water in this soil layer annually through normal
evapotranspirafion, and (5) extensive monitoring of appropriate on-site and downstream parameters before~
during, and a~er remediation to quantify the reduction in downstream mercury loading as well as the reduction in
mercury uptalce by biota.

Wntar Diversion: Diversion of upslope surface end groundwater flows away from the tuilings will be
accomplished through the construction of a series of channels above and to the sides of the existing railings. This
single effort should result in a large reduction in the amount of water passing through the railings material.
Channels will be trenched deep enough to intercept dominant near-surface flows as well as overland flows from
up-slope on Mt. Diablo. Channels will be angled sufftniently to promote through-flow and preclude the pooling
of water within the ehaenels. As part of this operation, upper Horse Creek will be diverted directly to Duma
Creek by culvert, bypassing the railings. Orebeuse Spring, whinh has bean demonstrated to have relatively low
mercury loads, will be diverted to My Creek and away from the railings and sediment pond. If additional
significant spring sources are located within the existing railings slope, they will alan be routed away from the
tallings and settling pond by pipe. As part of Task 1, a soils consultant will perform a comprehensive soils
investigation of the site which will include reviewing old mine working maps and State Mines and C.mology
archive files for any evidence of potential subsmSace leakage.

¯ Tallings Slope Reduction: Prior to covering the tsilings with soil and revegetatitag, a major component of the
remedial work will involve the re-working of the railings with earth-moving equlpm~mt to stabilize the slope and
lessen the angle, sufficient to maintain subsequent soil covering and plantings. This will be accumplished
primar’dy with bulldozers, earth movers and other heavy equipment. Slope modification plans will attempt to
retain the existing patch of stal~dized tailings that exists in the middle of the site with well-developed trees and
shrubs. Slope modification will be focused on the extensive reaches of barren, unvegetated railings. However, if
it is discovered during design or construction stages that soil cover is necessary in the area of the existing patch
of vegetation, this patch may need to be removed, covered, and revegetated as part of the project. All
construction activity will be guided by a Health and Safety Plan and other formal written documents describing
steps to be taken to protect workers and the environment.
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¯ Tailings Capping With Soil: With the majority ofupslope-derived water diverted around the reactive, high
mercury tailnigs material, the principal ongoing sottrce efwater to the piles will be direct precipitation urge the
site. Direct water inputs to tl~e tailings from precipitation will be significantly lesseaaed with the addition of soil
and appropriate revegetation The effectiveness of this technique is maximized by the application of a soil cove"
that is sufficiently thick to absorb much of the precipitation which falls annually on the covered area. Soil will be
supplied from stockpiles existing within Comra Costa County and vail be transported to the site with dump
tracks. The soil will be applied to the surface of the railings and graded with appropriate heavy ~quipmant in a
manner consistent with contractor’s Health and Safety Plan. Through the subsequeaxt caref~t revegetation of the
slope with appropriate, hardy plant species, much or all of this soil water can be annually taken up and removed
to the atmosphere through evapotr~nspiration. This evapotranspirated water is thus not available for movement
through the reactive railings material.

¯ Reveg.etation: Wffde grasses may be most efficient at initially stabilizing the slope, perennial shrubs and trees
exhibit the greatest rates of evapotranspirafion and have therefore been found to he the most effective in
removing accumulated soil water (Mary A~n Showers, California Department of Conservation~ persocal
communication). Revegetatiun at this site will therefore include the initial stabilization of the new soil with grass
hydro-mulching, together with the planting of appropriate tree and shrub species which should eventually
dominate the site. Revag~ation schemes for the mine site have been developed and revagetatinn experts are
familiar with the s;lta and available for implementation work.

¯ Monitoring: (see section 3fbelow)

b Location and/or Geographic Boundaries of Project

The Mr. Diablo Mercury Mine is a large, abandoned mercury mine located on the northeast side of Mr. Diabhi in
Contra Costa County (’Figs. 1, 2). The mine site is within the Marsh Creek watersh~l, adjacent to Dunn Cree.g,
which is a small tributary to Marsh Creek, The site is approximately one half mile south of the intea’seetion of
Marsh Cr~k Road and Morgan Territory Road. Construction work will occur at the abandoned mine site (Fig.
4). Monitoring work will occur at the mine site and downstream at a series of previously utilized stations (Fig.
5). Drainage from this abandoned mine flows into Dunn Creek, which passes into Marsh Creek approximately :2
miles downstream. Marsh Creek flows through the shallow Marsh Creek Reservoir approxinmtely 10 miles
downstream of the mine, passes through the towns of Brentwood and Oakley and than empties into the Bay-
Delta near Antioch approximately 20 miles downstream of the mine. Moditori~g stations will be locatad
throughout tiffs stretch, as previously utilized in baseline work. Soil for capping the railings will be obtained
within Contra Costa County, as will the truck routes to deliver this material. Much effort will be given to trying
to locate a local source within two or three miles for the borrowed site.

c. Expected Benefits

This project is designed to siDaificantly reduce the loading of bioavailable mercury ~o Marsh Creek, which
empties directly into the Bay-Delta at Big Break near Antioch. Bioaeeumulating, bioconcentraflng mercury is an
ecosystem stressor that impacts most, if not all, priority habitats and species within the Bay-Delta system.
Mercury contamination is a particular problem in this region of California as a result of historic mirfing activities,
which have resulted in numerous sources of bulk contamination. Health advisories exist within the Bay-Delta
system for numerous fish species used for human consumption. The chrect and additive effects of mercury on
other fish species, juvenile life stages, and non-human fish consumers are unknown at this time, but of particular

In addition to reducing a direct source ofbioavallable mercury to the Bay-Delta, the proposed project at the Mt.
Diahio mercury mine is of great interest to a variety of state and local agencies as a general example of mercury

MT D~.SLO MERCURY MINE RSME DIA’IOIq P ROPO~,*~I. - CON’rRA COSTA COUNter OZI:~T, OF PL~glC WORKS            5
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mine site remediation effectiveness. This site and its relatively small watershed is uniquely situated for the
quantification of mercury I~ading, as well as its ongoing re-assessment during and after remediatiun efforts. A
number of additional, abandoned, leaking mercury mines exist in more distant reaches of the Bay-Delta
watershed. Current research indicates that abandoned mercury mines may be the dominant sources of the readily
methylated portion of the Bay-Delta’s total mercury load. Particular interest has been focused on the Cache
Creek drainage, which has been shown to carry very large mercury loads into the Yolo Bypass during high flows
(Central Valley Regional Water Quality Control Board, unpublished data). Agencies have been hesitant to
commence large-scale remediatinn projects at reanote mine sites without an indication of their potential success,
particularly in light of the mercury-enriched nature of the surrounding terrain. The studies in the Marsh Creek
watershed have provided a new understanding of the relative importance of exposed mercury mine workings to
downstream loading and bioaccumulation. The Mr. Dlablo Mercuq Mine, with its small watershed and
enmprehansive data base, offers a unique test ease that can be carefially assessed. Results of this work will guide
future mercury remediation projects that could significantIy reduce additional, important sources of mercury
loading to the Bay-Delta.

d Background and Biological/Teclmical Jnstification

The abandoned Mr. Diablo Mercury Mine has been identified for many years as a mercury exporting source that
could beaafit from remediation (Ross 1940, Levine-Fricke 1993, Contra Costa County 1994, CV~WQCB 1994).
Marsh Creek Reservoir, a small, shallow flood conh-ol structure located approximately 10 miles downstream of
the mine, does not constitute a significant barrier to downstream transport of Marsh Cr~k water quality
constituents during storm flows, including mercury derived fi’om the mine (Slotton ct al. 1996). Below the
reservoir, Marsh Creek passes through the towns of Brentwood and Oald¢5’ bet’ore emptying directly into the
Bay-Delta at Big Break near Antioch. The mine site is located approximately 20 miles upstream of the
coaftuance with the Bay-Delta.

A substantial area of exposed railings is presect at the site (Fig. 1) and, while this region contributes only a small
fraction of the total flow in the watershed, it has been assumed for many years to be a major contributor to tim
downstream mercury accumulations documented in Marsh Creek and Marsh Creek Reservoir (TSMP 1990,
Slotton et al 1996). A series of sediment settling ponds were constructed in 1980 to intercept suspended
sediment from the tailings region. Subsequently, water collections made in the viciniiy oftha mine by the Central
Valley Regional Water Quality Control Board demonstrated significantly elevated mercury concentrations
(CVKWQCB 1994) However, these tests did not include the rest of the watershed and did not have a low
enough level of analytical detection to obtain useful data from any but the most extremely contaminated samples.
Consequently, this earlier work could not determine the rdatlve Ioeding of meroury to the watershed from the
mine on a mass balance basis.

In 1995, the Contra Costa County Department of Public Works cemmis~loned a comprehensive assessment of
mercury contamination and loading throughout the Marsh Creek watershed. Before undertaldng additional
remedintion efforts at the mine site, the County and its consultants felt that it was critical to determine the
relative importance of the site to the watershed’s total mercury loading.

Mercury is naturally enriched throughout extensive areas of the Mt Diablo region, which is why mercury was
historically mined there (Ross 1940) As the majority of the water flow and associated transported material in the
Marsh Creek watershed appeared to derive from tributaries other than the one cuntalning the Mr. Diablo mine, it
was quite conceivable that a significant proportion of the total Marsh Creek m~cury budget might come fiom
more generalized watershed sources Despite the locally contaminated nature of the mine vicinity itself, if the
majority of total mercury loading came from generalized sources throughout the watershed, mitigation work at
the mine could be relatively ineffectual

The Marsh Creek Watershed 1995 Mercury Assessment Project (Slotton e~ al. 1996) clearly established that
downstream mercury loading was not consistent with a generalized watershed source. The mine site was in fact
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shown to constitute the overwhelming, ongoing source of mercury to the watershed Mercury data from
extensive collections of watar and invertebrate bioindicator organisms strongly implicated the mine region as the
dominant source of mercury. Mass balance calculations indicated that approximately 95% of the total input of
mercury to the upper watershed derives from Durra Creek, with an estimated 88% traceable specifically to the
exposed tailings piles of the Mt. Diablo Mercury Mine (Fig. 3). The data additionally indicated that the great
majority of the mercury load emanating from the railings is initially mobilized in the dissolved state (Fig. 2),
highly available for rapid downstream transport, transformation into the highly toxic methyl form, and
partitioning into aquatic org~misms.

Downstream loading of mercury to the Bay-Delta fi’om this source was found to be in the range of 10-30 grams
per day during moderately ehlvated flows one week after a series of storms (Figs. 1, 2). Loading during aOmd
storm events is estimated to range considerably higher. As this mercury enters the system primarily in dissolved
form, it is not comparable on a gram-for-gram basis with highly bound, particulate mercury sources such as
dental amalgams and erosional cinnabar particulates. While the majority of dissolved mercury from the mine
region was found to rapidly partition onto freshly-precipitated small particulates, this surfane adsorption and the
small panicle size apparanfly maintain the mercury in an easily transportable and relatively bioavallable form. The
mine-derived mercury in Marsh Creek was found to be quite bioavailable, with massively elevated accumulations
occurring in aquatic organisms of Duma Creek and significantly elevated biotic mercury concentrations
continuing downstream along Marsh Creek. Fish in Marsh Creek Reservoir were found to contain elevated
mercury in edible fillet muscle, at cuncantratioes between one and three times the 0.5 ppm health advisory levd

Marsh Creek represents a direct source of relatively bioavallable mercury to the Bay-Delta. As compared to mo~t
other important mercury mine sites in the California Coast Range, the Mt. Diablo Mercury Mine is located close
to the Bay-Delta and without the mercury-intercepting influence of deep reservoirs, slough regions, bypass~,
etc. Because of the documented highly localized nature of the dominant mercury source, it has been determined
that romediation work at the mine site could significantiy reduce Marsh Crook’s loading ofbioavaihible mercury
to the Bay-Delta The proposed work represents a low-to-moderate cost approach to the problem, as compared
to extremely expensive sediment capping options that can run to welt over ten million dollars per site. We hast¢~n
to voint out that this remedial effort cannot be maarameed to completely eliminate ~he problem. However, pro-
project studies indicate that any significant decrease in water flow through the reactive railings material wilt be
beneficial. We are utilizing a basic scheme of external flow diversion, simple soil cover, and revegetation
because (1) funding is limited for this project and (2) the more expensive techniques, while possibly feasible for
one or several sites, would be cost-prohibitive for the many potential target mine remedial sites that are likely to
ultimately require attention in the tributaries of the greater San Francisco Bay watershed. Ira relatively low cost
approach is significantly effective, that will be very useful information for the wider goal of storewide mercury
remediafion.

This proj oct is highly consistent with CALFED objectives, as well as those of Contra Costa County. Meremy,
and particularly bioavailable mercury, is an important Bay-Delta Water Quality Parameter of Concern. The
proposed remediation work at the Mt. Diablo Mine is described precisely by CALFED Action 22B:

"Reduce metal loadings (e.g. mercury) ~o the Delta and its tributaries by
implementation of moderate on-site trgne drainage remediafiun measures developed in
site-specific studies at abandoned mine sites. (Mine Drainage)"

The watershed and mine site studies have been completed, as well as three years of baseline data collection.
Water, sediment, and biological indicators have been identified for assessment of remediation effectiveness, both
during and otter work at the mine site. This monitoring will be an integral part of the project. This mercury mine
is an ideal eandidatu for remedial work that will (1) reduce the loading of mercury to the Bay-Delta and (2)
fimetion as a demonstration project that will provide invaluable information to guide potential foture remediation
work at numerous other abandoned mercury mine sites throughout the Bay-Delta watershed
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e Proposed Scope al~Work

This will be a three year project, with assessment monitoring likely continuing beyond tfiis period. Initial wnrk
will include the finalization of engineering plans for tzilings work and water diversion channels and piping. All
construction work at the site will be done during the generagy dry months of May-October, and will be
conducted in phases The major conslruction componants of the project are projected to require work in both
Year 1 and Year 2 Third year work wil! be limited lo minor con~truetion moffuqeafions as required, revegetation
tending, and assessment monitoring oftbe watershed

Phase I will include the identification and planning of diversion channel and pipe routes for extumal flows and
potential on-site springs deriving from upslope It will also include the final planning of railings re-grading and
the collection of water quality information from the existing main eedimenlation pond. An environmental
consultant will be employed to ensure that Heakh and Safety Plans are developed and that other environmental
regulations are being adhered to. (These pre-construetion activities, together, constitute Task I).

Phase 2 will include the construction of primary diversion channels and piping which will route the majority of
water derived from offaite around the railings during and after construction (Task 2).

Phase 3 will consist 0ftailings slope reduction (Task 3) and the depositing and grading of the soil layer (Task 4).

Phase 4 will include the revegetatinn of the site with appropriate grasses, shrubs, and trees (Task 5), and the
routing of any significam potential on-site spring flow out of the railings (Task 6).

Phase 5 will involve the tending of planted vegetation (Task 7). A study to address potential
modificationhnifigation of the sedimentation pond may be conducted at this time (optional Task 8).

On-site and downstream monitoring (Task 9) will be conducted throughout all phases. In addition to quarterly
progress reports, comprehensive annual reports will be produced each year which summarize remedial activities
and synthesize the monitoring data.

£ Monitoring and Data Evaluation

Intensive mortitoring of the effe~iveness of this mine site manipulation will be an integral part of the project. This
mine is unique in California as it is already the site of a major mercury monitoring and research project which ~
defined appropriate environmental indicators which will be used to assess and quantify the results of any
r~mediation work. Three years of recent baseline data have been colhicted immed.iatdy prior to this proposal.
Extensive data are available for mercury in water, sediments, and a variety of aquatic biota, across a range of
different water years A mass loading study of the mercury contribution of the mine site, in relation to the rest of"
the watershed, was conducted in 1995 The proportional input of’the exposed mine tellings at that time was
approximately 90% This diverse monitoring approach (Fig. 5) wig be repeated during and aider remedial work at
the mine site, facilitating the quantification of’improvements in loading rates and biological uptake. Data will be
compared to extensive databases from other California mercury studies and data ~valuatinns will be peer-
reviewed by other groups specialized in various aspects of mercory biogeochemistry and mine site processes.

g lmplementability

As a County project, the proposed work will be implemented in compliance with applicable laws, regulations,
permits, environmental compliance, etc, The project has been in development for 3 years, utilizing a regional
expert in applied mercury issues and an open public forum approach to decision making throughout that period.
Outreach has been extensive and virtually all parties impacted by the site and/or interested in the project have had
the opportunity to participate in the process The applicant agency has already contributed approximately
$80,000 toward this project in pre-project studies, basdine monitoring, and outreach. Coordination will be
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extensive and ongoing wkh other local and state agencies, notably the Contra Costa Hazardous Materials
Programs Division and the San Francisco Bay and Central Valley Regional Water Quality Control Boards There
will also be extensive coordination with other CALFED mercury programs, which vCdl he earefidly following the
results of this project. Although protection of downstream reaches from exported hazardous materials is the
overall purpose of the project, considerations of hazardous materials in general will be overseen by an
independent, environmental consultant who will review environmemal regulations and the history of the site.
Work will begin immediately upon notification of fimding, and major construction will commence within the first
year. Any maintenance required following eomplction of the construction work or liability issues resulting from
said work will be the responsibility of the property owners, not the County.
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IV. Costs and Schedule to Implement Proposed Project

a. Budget Costs

The entire project is projected to cost $1,406,000 A budget breakdown is attached as Table 1.

b. Schedule M~lestones

(See attached Table 2)

c Third Party Impacts

Only minor impacts are projected, with the primary one of these relating to temporary truck traffic to and from
the site in conjunction with the importation of soil and, to a lesser extent, the occasional delivery of construction
supplies, plantings, and earth moving equipment. Much effort wiil be given to trying to locate a local source
within two or three miles for the borrowed site. Deliveries will be scheduled to avoid high tra.~.e periods, if
applicable. The roads in the vicinity oftbe site are rural with relatively light traffic. In the event of a significant
spill of soil, etc. along County roads in relation to this project, the County will dispatch a road crew to remove
the obstruction. Engineering design will address potential impacts to downstream property owners from the
rerouting of Durm’s and other creeks. If changes to the flow and volume are expected, plan design will address
necessary mitigation measures.

Conecivably, the manipulation of the mine tailings could temporarily result in a not increase in the mercury and
sediment loads exported from the site during and immediately following cormtametion. However, numerous
precautions are built into the project to preclude or minimize this effect, including the hmitation of heavy
construction to dry months and the construction of diversion channels around the site early in the project.

Considerable thought has gone into the issue of the settling pond at the base of the railings. In its eur’a~t
configuration, the settling pond is largely ineffectual, mmntal~ing mercury in primarily dissolved form which
moves out of the pond to downstream with any water flow. The pond could be modified to effectively precipitate
and settle out the majority of the mercury entering it However, without post-project attention, s~eh a pond
could revert to a dissilution badm. Additionally, even with a pond functioning effectively to sediment out
mercury, the danger exists that, with a high flow storm event, this material could be transported out of the pond
in a concentrated "slug" to downstream, tempormily potentially exceeding acute toxicity levels. In contrast to
this scenario, the continual export of much lower mercury loads could be preferable. Ideally, following remedial
construction, the flow of acid mine seepage out of the railings will be reduced sufficiently that it can be contained
within the existing or slightly modified settling pond without spilling over to downstream. Therefore utilization of
a modified settling pond as ma optional portion of the project can only be determined based on more extensive
study during and immediately following the main construction tasks. Research will inehide environmental
regulation and a thorough study of bow such ponds have been managed effectively at other sites. In the event
that a modified settling pond is utilized, it is anticipated that any post-project dredging material periodically
removed from the pond can be deposited with 1he existing tailings and within the borders of the diversion
channels Any potential dredging would be constrained to dry months when no water was flowing from the pond
to downstream.
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V. Applicant Qualifications

The Contra Costa County Department of Public Works ha.~ extensive experience planning and conducting a wide
variety of public works projects. Personnel and mechanisms are in place for the development of this project, sub-
contracting as necessary, and administration Recent projects inniude:

¯ Hill 310 fBav Point) Slide Repair where a deep landslide was repaired by the placement of apprm6mately
107,000 cubic yards of soil to buttress the tfillside;
¯ Camino Tassaiara Road Realignment at Finley Road was a construction project that consisted of moving
approximately 38,000 cubic yards of material (ie. s0il) over the project length of 0.42 miles;
¯ Cummings Skyway Extension project is currently bCmg designed and it will include a mass grading/earthwork
operation where 250,000 cubic yards of material will be moved over the project length of 0.50 miles;
¯ State Route 4 Bypass (segment 2) is also under design and will include a mass ~rading/earthwork operation
where approximately 250,000 cubic yards of material will be moved over the projact length of 2.8 miles.

The monitoring aspect of the program, as well as general project oversight, will be provided by Dr. Darell
Slotton of the University of California at Davis. Slotton is a recognized expert in the field of mercury
biognoehemistry in California and internationally. He has acted as consultant to Contra Costa County on this
issue since 1995, conducting a series of high quality studies which defined the role of the abandoned Mr. Diablo
Mercury Mine railings in the mercury budget of the Marsh Creek watershed. Iris group has also identified key
indicator samples for use in defining the ongoing mercury loading of the systcen and quantif~ng potential
changes which may result from any manipulations at the site. He has an extensive background in the re~earch and
applied aspects of heavy metal-related pollution problems, with a primary focus on mercury in California.

V[, Compliance With Standard Terms and Conditions

Please see attached forms
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(fraction <0,45 ~m, = "dissolved")

Fig. 2. Aqueous Mercury Bulk Loads (grams per day)
in the Vicinity of the ML Diablo Mine
(Measured Concentrations x Measured Flows)

12 (Late March 1995)
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ICigure 3. Upper Marsh Creek Watershed: Relative Aqueous Mercury
Bulk Load / Mass Balance Percentages [March 1995)
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Figure 4. Current Mine Site Configuration vs Proposed Modifications

MINE

Ck

Creek

b. Prow~sed modW~cations

1. Construct diversion channel(s)
to Inte[cept downslope flows,

2. Divert upper Horse Ck past
railings directly to Dunn Ck.

3. Divert lower Horse Ck into
South Pond.

4. Construct new South Pond
outlet on east side.

5. Re-grade existing tailings
(lessen angle and smooth).

6. Apply soil layer.

7. Revegetate new slope.
Upper Dunn 8. Pipe out spring flows, asHorse Ck Creek applicable

9. Deepen South Pond (optional).

10, Lime South Pond {optional),
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Fig. 5. Mercury Monitoring Associated With This Project
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TABLE 1. MT D1ABLO MINE REMEDIATION PROJECT - BUDGET

Prv-C~vsiru~on 598 35.02 2381

T~g

S~g Fl~s

T~k 7 88 55.68 37.86 46,750

~ND TOT~ 1,406,~
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Staffst the San Franalsco Bay Regional Water Quality Control Board have recently
undertaken a thorough review of mercury as it relates to water quality problems in the
San Francisco Bay watershed. We have considered aLl aspects of the problem ranging
from levels observed in fish tissue and the chemical form of mercury most prevalent in
Bay waters to identification of ongoing soureas and the ~osts of pollution pi~ve~afion
programs. Our working hypothesis is that the bulk of ongoing Ioadings to the Bay system
come from abandoned mines in the Sacramanto-Delta-Bay watersheds. In addition, we
have found that mine remediatioa [s pmhably the meg cost-efcective approach ~o mdu~:
loadings. Comra Cosm’s prepaid remediation will address am goal of reducing loading
in the war.shed, but it will also serve as a model for site charaoterizafiott and cleanup at
other sites that can be used ~ sltpport a point- nonpeint loading offset program. Our long-
term goal is to have an offset program fl~at would provide an ongoing direction of funds
towards sugh rem¢diation projects.

We appreciate the time and effort CALFED is taking to review and fund ecosystem
restoration projects. If you have any questions, please call me at (510) 286-3821 or email
at KAT@g’wgate. swrcb, ca.go v.

Sincerely,

Ki~ Taylor, Phl)
Environraantel Specialist III
Plarmi~ Division
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~~~’ July 16, 1997

Kate Hansel
CALFED Bay-Delta Program
1416 Ninth Street, Suite 1155
Sacramento, CA 95814

Dear Ms. Hansel:

The Cordra Costa Clean Water Program (Pmgrem) strongly supports Centre Costa
County’s application for a 1997 Category III Ecosystem Restoration Projects and Programs
grant to implement the Mr. Diablo Memur? Mine Site Remediation and Merourv Exeort
~. The Program consists of seventeen cities, the Count, and the Centre
Costa Flood Control and Water Conservation District working together to reduce or stop
stormwater contamination under a joint Municipal NPDES Stormwater Permit.

The Program is aware that the County has been performing comprehensive assessment
of mercury contamination and loading throughout the Marsh Creek Watershed. We are
happy to see that this assessment has resulted in a remediation plan and this grant
proposal The proposed project is of special interest to the Program since effe~ve
remediation of this site would considerably reduce a direct source of bioavailable mercury
to the Bay-Delta. The success of this project could lead to other similar mercury
romediatlen projects in the Bay-Delta watersheds and throughout the state of California.

We believe this project has great merit with substantial rewards. We hope CALFED sees
the merits of this remediation project and justly awards the grant.

Should you have any questions, please contact Mr. Donald Freites, Contra Costa Clean
Water Program Manager, at (510) 313~2373.

Sincerely,

Chairperson, Management Comm~ee
Contra Costa Clean Water Progrern

JH:Tl~Vflmb
g:~ dctl~N P D ES~,Cal Fed ,t 7

J.M Walford, Centre Costa County-Public Work~
D. Freitas. Clean Water Program

255 GJoci~)rive,!~r~inez,~ 94553-4897 ,, ?el:(510)3T3-23~O F~x:(510]313-2301
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STANDARD CLAUSES-
CONTRACTS WITH pUBLIC ENTITIES
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GENERAL CONDITIONS FOR P~LIC WO~ CO~
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STANDARD CLAUSES -
INS I.;ILA_NCE REQUIREMENTS

Contractor shall f~rnish to the Stat~a certificate o[ insurance stating that there: is liability ins~:ranee presently in
effect for the contractor or" not less than S 1.000.O00 per occurrence for bodily injury, and property damag, liabiIity
combined.

The certificate of insurance must include the following provisions:

v2. T~e State of C:aliforn a, ts office~, agents, ~mploye~s, and ~rvants are includod a~ additio,~a! insured,
but only insofar as the operations under this contract are concerned.

Contractor agrees that the bodily injury liability insurance herein provided for ahail ht in effect at all times during
the term of this contract. In the event said insurance coverage expirts at any time or times during tb.� time of this
contract, contractor agrees to provide at least thirty (30) days prior to said expiration date, a new certificate of
ir~surance evidencing lmurance coverage as provided for he~in for not le~; than the remainder of the term of the
oontraot, or for a period of not less than one (1) year. New certificates of insurance are subject to the approval
of the Department of General Services and contractor agrees that no work or service~ shall be performed prior
to the giving of such approval In the event contractor fails to keep in effect at all times insurance coverage as
herein provided, Star, may, in addition "co any other r~medles it may have, terminate this contract upon the
occurrence of such ev~t.
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s~DARD CALIFORNIA NONDISCRIMINATION
"~RUCT|ON CONTRACT :SPECIFICATIONS
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NONDISCRIMINATION COMPLIANCE STATEMENT

The company named above (hereinaf-m" referred to as "prospective contractor") hereby certifies, tmle~
specifically ¢x~inprexl, complianca with Government Code Section 12990 (a-f) and C.alifomJa Code
Regulations, Title 2, Division 4, Chapter 5 in matters relating to reporting requirements and t~

devdoprnanLimplementation and malmenance of ab]ondiscriminadon Program. Prospective contrac~o~
a_m-ees not to unlawful!y discriminate, harass or al!ow harassment against any employee or applicant f~

employment because of sex, race, color, ancestry, religious creed, national origin, disability (includin~
HIV andAlDS), medical condition (cancer), age, marl ,ml stares, denial of family and medical care leav~

and denial of pregnancy disability leave.

l, the o3ficial ruTrrted below, hereby swear that I am d.ly aushorized to legally bind the prospec~iv,
contractor to the above described certificatior~ I am fully aware that this certification, executed on th~
date and in the county below, is made under penalty of perjury under the laws of the State of California.
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CERTIFICATE OF INSURANCE
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PAYMENT BOND TO ACCOMPANY CONSTRUCTION CONTRACT

($. .), for which

{NAM~ OF SUP.L~’~") (ADDRF~S)

Executed in                                              ~

under the laws of the Stat~ of Catifo~a.
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NONCOLLUSION AFFIDAVIT TO BE EXECUTED BY ¯
BIDDER AND SUBMITTED ~�~ITH BID FOR PUBLIC WORKS

STATE OF CALIFORaNq-A

COUNTY OF

¯ being first duly swum, deposes and~

says that he or she is of

the party making the foregoing bid that the bid is not made in the interest of, or on, behalf of, any
undisclosed person, partnership, company, association, orgmk~.tion, or corporation’, tl’mt the bid is genuin~
and not collusive or sham; that the bidder has not directly or indirectly induced or s~licited any other
bidder to put in a false sh~n bid, and has not directly or indirectly colluded, conspired, connived, or
agreed with any bidder or anyone else to put in a sham bid, or that anyone shall refrain from bidding; that
the bidder has not in any mariner, directly or indirectly, sought by agreement, coramumeation, or
conference with anyone to f’~ the bid price of the bidder or any otl~r biddeL or to fix any ov~heatl.
profit, or cost element of the bid price, or of that of any other bidder, or to ~eeure any advantage against
the public body awarding the contract of anyone interested in the proposed contract; that all stat~menta
contained in the bid are true; and, further, that the bidder has not, directly or indirectly, submitted his or "
her bid price or an)’ breakdown thereof, or the conten~ thereof, or diwulged information or dam relative
thereto, or paid, and will not pay. any fee to any corporation, partnership, comparty, assoc~.tiun,
organization, bid depository, or to any member or agent thereof to effectuate a collusive or sham bid.

DATED: By

Subscribed mad sworn to before me on

(Notary Public)
(Not~.rial Seal}
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